CHAPTER XIV
THEORY OF REFRACTION SHOOTING
FIRST ARRIVALS
In the refraction method of seismic prospecting the quantity
^observed is the time between the initiation of the seismic wave
by an explosion and the first disturbance indicated by a seismic
detector at a measured distance from the shot point. Since
first arrivals only are usually considered, the wave causing the
disturbance is that which has traveled the minimum time path
between shot point and detector. By observing first arrivals
for a variety of shot detector distances, a time-distance curve
can be constructed. First arrivals, of course, are evidences of
the fastest traveling waves, and therefore refraction shooting is
concerned only with longitudinal waves. The time-distance
"relations can be analyzed in terms of the variation with distance
of minimum time paths. From these variations deductions can
be made of the nature and depth of the elastic discontinuities
required to account for the observed time-distance curves, and
finally the elastic discontinuities may be interpreted in terms of
the nature, depth, and attitude of geologic units below the
surface.
As in gravitational and magnetic methods, the expected geo-
physical effects from assumed subsurface conditions can be
calculated quite readily and will give the basis by which probable
subsurface conditions can be inferred from observed effects. It
is rarely, if ever, possible to solve the inverse problem directly
and calculate a unique distribution of elastic properties from
observed time-distance relations alone. Therefore, we shall first
calculate the time-distance curves for several simple configura-
tions of ideal elastic materials.
MINIMUM TIME REFRACTION PATHS
Let us consider that a circular wave, initiated by an explosion
at point a (Fig. 102), spreads out uniformly in a homogeneous,
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